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g m j * g 



1. -*H&**tt*. -fefc^: 

A. 

io. iMfcMfl**. i #i*Lpmm, mfc&T: 



11. ##*UH*# 1 *#fc£-F: #r&T&&& 

12. mfl** 1 tt%J**fe*. *#*E*-f: ^SfeJi**.^ 
5 tl flf*»W^ l£fe&(bumps)tf»] A W J* 

13. *#&#]*# 1 tftLpmtU, *#^-f: 

14. *#&*]*# 1 tt*j**fe*. *#*E*-f: tffcfcj*** 

15. 4Mtfe*>]** 1 Wt^m, Jt#4E*-f: #r&fc>&& 

fc***. 

16. 13 n 15 ttt^->H^*#ttfc>*1l&*, 

17. i6 mi$r%$>^tktf)%>pmt%, 

18. flL#*UM*# 13 *J 15 t«tett-->M*.#J*#.tt*>*te 

20 ^tft'tt. M^liiS^^M^. 

19. -ft*Lpmt%L%, £&fc2>W']*£l ******** 

ft*. 

20. -^t^^^^H^X^il^, 'SfefeT^^^*: 

25 

SI 6W&Jfc*&*E J$,#&#*W A^(sacrificial)J^; 
(c)^^*^(sacrificial)JBtJi^A-t'fc*l, #&Jtfe 
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5 21. 20 «i«lt«, *#«E*-f: £#T&#m(b) 

22. flUfrM 1 ]** 20 ttifcitfc, *#«f-- £#T&#4fc(c) 
ii#^(d)«, £*fi*jL*fcJi#A**U #JL£#r&#J£(d)t&*t 

23. #**LifJ** 20 x£&*I, £#fc£-f: £#r&#$L(b) 

#A*r**«B*. 
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ft, ^-J^^W^>tJi#:^»ll(^*'^WO84/03410). 

^S21(e)#r^, ##fc&fl#-^&^« 

81a 81 Jl%&, iL#^^ 83 ^T^-f -f" 

81 81a ^^E^^&S^S 84a , £ 85 ^il 

#*F^ 83 ^JnMWJ£#£ 84a tf-^iUi, 87 .g^-h^ 

J.£#£84a, ,Ps££j&84aJi>5-M'Ml87a. 

&tL&%rftTft#)3tt*)A, t%^%® 21(a)« 21(e). 

^**A#J(fc^AIL4fc^Jft*]AWiL#<P^ 83 . 

BL&, *»B21(b)/9f^, ^M^&tt-f 81 tW*#£Jt 
#^ 83 * JL* A4rttW*^^Lh*i PSG j& 84 , ^##-5 jL#^P 
^83 ^8S«4L«AA. 

*»S21(c)^, £PSGi&84 >5UUt#^83 tt-t«# 
*«*^^-^**LW £ A^feJtt 85 . &3t£ 85 #>JL 

Ate PSG 84 A*.. 

*»ffl21(d)^, |LJi^^^+fM^ 81 ¥i-$Mfr& 
£5? X% AfetfLjft 87 . 81 tifl;Mttfc*Jft 87 *fc^& 



'h*L 87a , ^HMtJfc 81 ¥j&&®tf)i&&m. 87 *t#A*f-* 87b . 

ifcb^r, *»S21(e)/?t^, 87aiiit*]*fc PSGJ&84 i«j£4Nfc 

^ £ 85 ZMfy^m. 84a , ft BtjNte-f-^fMtA 81 ttjfcfr. 

fi, X*J**4Nfc>St#jt. JU^Atf* 81a. S«A7« 
/&82. 

4Lhi£ttfc*.»t.£l^#Att**^A81 W&&£-*E$ 
*t, &itf#A7##*&£tt-*fcfr#*MfrJ*82. M^W^ 

t. 81a*l^tt>fc(>4**)&4Mm82 4M&, 

^^^^T^^%^'fe^^M82^^ 9 a ^M 85 ^nmtn, 

AW. 

frfr ?f No.HEI 

4(1 992)-l 27479). 

*»B 22 #r*, JWm##*t*M-HM p 
92, il#>&94^*%^W^-^'fc*LW^A^Jft96, *tp^ 
r« 92 £ n 3!*HtA 91 A,*, p £4NtA 92 Ji5*4h-A4Mfc 

93 ^AiL#>& 94 , £R*-A*.tt4*A 95 94 Ji#A 

£A£U*96. ^AIL*#A95«ft3fc^iaUtiL#Jt94, 
#^94 W->«M94a. 94a Jtih^t&M: 95 

<Ml 95a . fc&*fc*U$ p ^4Nfc>& 92 A*£& 96 
n^n^^M: 97^98. 



93 -L^ A& £ £ 94 . «*/ffc#rJ& 95 &£vSUS. 

£#,£94. £#Ufc*bJ&95 &^A£^'N&95a. 95a 
fcjL#A94tt*AJM^*i4*#. ttft#A£Jft94a. 

«, ^ CVD A4ttt 96 , 95 

94a . iMM* 96 ^A^£, 

94aJi^A***^^— **LilBt*^«^$Jft 94a ft flhW ft 

BfL^, ££*J^96Ji#A3HMfc#l*99, 96 
^p^&^92iUi#f^4«99 ft«^tf. #A**JBL 

S4r-*b& 92 96 . 

& t. ^fiJft 94a 4Ui#j £ &*JU& 96 #) A*H±3 
+M**,«4M&J0L §^J3Lj]4£$&*kI&96 Mat, $a&tep3UMb& 
92 % 4^tt#fcfc&#£*iiXfr£1^4^^W#* 

* Jfc&JMfr* A W *^^7 . 

TA, £ii*tBL^#A*t, H**#A£Jft94a4j&*#A4* 

# 3 - £ 96 , £ 96 W-Wt^ 91 f 
tt, #JL^^ii^^?^. ;M^&^&96^5jM7#f 'J\ JMt 
^ 95 f^^#^^^^-4 v ^^P^#'^ 92^0. #*b, *» 

*t*h B#£j«^a£^£itofeJfc96#«, **.*1\BL^ 
ilfftfc-f SJft 94a ft tfi&i/, *J £J£ 94a $Jlfc, flj^^-^B.^ 
f-£H94a fttf>ki7, *J Sift 94a *t«f. 9 A, 
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^^#A^^lML(sacrificial)Jft: 

(c)£il,&(sacrificial)fl£x^ A-t **U X *» #tfeJSL>&J&tt — 

H 1(a)** ** * J* # - ±* 

*pa*tt^*tt-f fir©, g l(b)£.>6#B 1(a) ttt A-A'&Wtt*!* 
9, l(c)Av&|rS l(a)t#B-B'#W.##I«B; 

@ 2(a)« 2(e)^S 2(a')#] B 2(b')A$ B l(a)£JB l(c)^r 

B 3(a)f'JB 3(b)*i^!ll^J*^*ta3lti^^.JMP^^*^^ 
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9.4 «W*ft^#*iair*4fc^WJl*Ut-*^#4t^** 

9; 

9 6 AftH ft#*£9! **« ** i^f^^ 

^#tt#]ffi9; 

iF*#*|*9; 

#**tt*ltf9; 

*9l 

S 12(a)** ffl 12(b)*il9!^4^iL9!^*^*ifeJ&W*A*4fe*! 

s i3(a)^@ i3(by^)&imm&&wtfb?mt%tt%JL% 

9 14(a)!. 9 14(e)**9 14(a')!-9 14(e')«t$ 9 13(a)fJ9 

9 15(a)^S WCb^JWA*^*****!***^**^*^* 
^']tt£^^tt**Wf-tf&9#"F*tt#]ffi9; 

9 16(a), 9 16(b)^9 16(c)«^£;*9 15(a)^9 15(b)#r^fc 

9 17(a), 9 17(b)*»9 17(0)^4.^**^^^^^*^* 

9 i8(a)*j9 n(g)Aim^m^xm^^pmt^^^- 



9 19 **«#*^iL9JW*J**lft»W|5+^*^Wi.JMP 
tfB; 

H9 20(a)*>© 20(b^**W^*A««4*^**»^#+W 
9 21(a)*] B 21(e)4.*«,^*J*4fcllfe*W^-*^^^*«*l* 
B 22 ^«.^5L^#A»^iJMP^^*W*l*ffl. 

*AA* Att n£A p 3l**+4HK*!l*dk 
lff)ilW^W]^ GaAs , InP, ZnSe , CsS ^); *l*»4fc\ 
46, 4k 49, 4s*,£#£vR; 4a, ^ 

$^4^«^polycides, T t*LT«M Jiil^— ^ifr 

A##rflf£>M^##, at^A-W^A^f^t* 
SOI #AA£ A SOI *a*«.T, 

TtW^W#^WFW]. £T*«+*4MtJfcftAtttf-«. 

JHMtA** K*a^M A, T«£+-WtJfcM#A n SIA p « 
4T*Jft, #JLT«*+^HMtJML*i*AMl4l, 



4MHF4H&tt4jLfefe.t jE.#££li(*i*i&B l(b)# 3c)^tJi# 

nttt&{&nn)ih&&fa%{w-!x>fc® i(a)t p = q =o)*t&^&,# 

#40.0xl0W, jlJWMfcifc, 2.5x10 s 14.4xl0 5 jjm 2 . 
20 ^^^iifl-^ll'J^L, *Jk&*UfcUN*»*.# 

2£'J*.#10nm. 'J^W«taT«4M&*^^^^-t^i, 
#^*#jL&fcBi*iW£.'fr, JN'MLtt&B^flA*.** 100 ^£ 
^, 60 90. 
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4Mfr-*P^&$&tt 50%* 'J^. 

i*#LM'#(is contoured), titfttZ-, Ji Jt* 

ft, t4n%T*>tiL#nA&%xn%.%. 4L&^#*A-t.**. 

W^ft^/*TS«^Tt*L^l35i&-^faj^m«aLft*!!,^, *P, 
jM^/iUB ft -5 T fc#Ltf IB frU*] mt, 

Ji%#LttJ&!W#*Jfcat£, ®Jn&Aft&Tftfti&&&fos 

&ffl7A9), £ £-*W»M"->NK.$*W 

© 1(b)). ^#X£jL4MNH$1**(J8,B7)» #£iL4MP4H$J&tfjR,# 
£jL#^tfl35*Hfc.«; *£IMfr*F^tt&tf 

^^^^ft^^^m^Afti^M 1(b), 6^8)^ A 

#»j&ffi(#J*»&B 9), A£iL#^ttlS*3HMM&^tt1*^&«(** 
*»JLB 1(b), 6*M)#Afe&. 



jteRftA^JL^^B 1(b)). £*b, #4MMF^#^ttA*Jf 

(£*&#), 'fe'<n*5T'fc*L^1li«^lsj^*(«*»iLH 12(b)). 
W^hi4*|L^4|L^^Wt^^ffi*^^4lL^^**.3tAW 10%, 
^H4*fi4M&^t l «ft*£rt*.*fr# lOO^un, ^^:^80|jm. 

W ¥j fS] HW] *» # 1 Onm S'J 20nm * ^ . 



my$M%^ i.oxio 5 «i 4o.oxioW^^- 

^ 0.5 1.2Mm. ^*llfe»jLT*^Ji'fc*L*<kWa4*^A 

«*Au,Ni,Ag,Cu^(ft£-4, «*HNu 4a, 
##J:kAu,Ni,Ag 
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**JMLT«^*.W l.OxlO 19 l.OxKPR-f/cm 3 ***.. 

«aj^t^^^^T^^«H, *Ji\.tf. ili±*L* 
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0.5 f'J 1.2|am. 

^^Ji^If]^^^«^#^^^^M. its, ^«^Tt 
it^^i, TiaUS/M***.** 5 50nm , £;U$ 10 30nm £ 

ftm>) s f-&te&'$~%.4ttk&$i l ( PSG ) , »3fc^ ( SOG ) , # 

m^k^m ( bpsg ) , Sio 2 ^. tfiUmtt*£&##*Mifc*], 
^ 900 iooo ic &£TSMfft*t« 10 *>) 100 <Ht . 
t ft « « # * * , m stLTrfysk^m 
^a^^ci7j^. *j-£iu& fflt-t w & # ft 
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&*fifr&&A.Q¥jfcjj, &&&m*&^ 0.3 »} l.Onm. lb*h & 
$ i£*t« A iUfiLflt T « # Aft f" $ T 
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JpI l(a)S'J l(c)^^. 
«T&&; &te4Mfr*P3* 3c *» il#-*P^ 3b tt* JUfeJfc 3 #Att-t 
fc#L; £Tfc4M*ifctefc.W#Att£Jlfe4a; ^tti^Tt^J: 
t*L40WW SiNM2 &t&#^3b^4Mfr-*F#3c# 
i&JittiB? lfc7iE.#£Ji*:fctt4MMF^3cT*tttfn#i 
ffi-ffe*^-^*fJT**L^E^h l(a)t 
*ttfc^;L*JUtT4Ms&*tJfc 1 

Ji btSLtfjfa^fr 3c 4MU^ M.%5£^&%, /kttil t J 
#3btt5E8 0,P*»Q #*il#^3b^fc^iEjL*$!*£ 
Jg 4a t ^-k^fe-ft X jfp Y . 

£#-^^3c-t«^'Ml3a. jfc^K 4MMp^ 3c Atf -5 

3b tt-Mtfl? *b?M@ I s ] W * A. 
£itfe£*ilfc*tt#&*t#A Au/TiW 5 
T *#^&*tJ& 1). 3b -h# A3 Au/TiW ft 5 

IT&^S 2(a)*> 2(a')#T^> fl#^hfflb+SiH 2 Cl 2 £*.# 750 $J 
850 'C^^SiT, £##fc£4Mfc*--^'fe#ltt n 32*MtJ& 10T 

625nm>f jfp 3 £>J 6Q/D 60 1 JMsM-i-Jfl LP-CVD A 

*.#1.2Mm#ttSiNft2. Rfc^, fl**]J3HfcSiNft2 #Atf**tt 
l(a)Jifl iiB*#**.fcA* 

ttJ&, ^©2(b)^2(b')^^» #J/8fc*Mt##*fc. 1 «) 

8xl0 15 &^/cm 2 W*l*fit^JMW-T-&A. n 1 60 
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a JLT^Anfir-lbft latt^T. WZ, SiH4+PH 3 £ 
350 450 ^^iliT, &Stf&M*k#A 1 tt#>MLfc-fc- 
1 H 3vm%tt PSGJ0U##iL£J&. PSGU14 

4 900 iooo c^aA?£H rtsWf*fc*t«*.tf 

*t PSG Jft 4 &*ta*M> T£*MMUiJ*# ( A 1 
PSGJ&4 Ji#Jtj&;i.M, *»B3(b)^. 4&£, *»*.*ifc#&*t«, 
I»J£T-#*£ PSG J@U -t^ Atff £ 3 ^$7L\\W3A%*k 

HA 1 4^fil PSG J0U * AJttt L *» B 3(a)Xt*. $ PSG 
JK 4 ftfy ASJSBt, £ L 4p#:t £ aViJ& 3 1 , 

**. **«**4fcPSGJBU#AH!*. i»flt#«*T-#«A 
PSG JBU HF *fl##J£#&W4Hhft;3r*iM0 

AM. i£#$APSGJ0MttE*, 4M*PSGJfc4J§fc*JM4*.#& 
10 5'J30mhi. ifcft£4;t/fJ*£Jifc&#Afe^ ^&4fc4MfrJW-t 

W$, *»H 2(c)*»(c')*fr*. #Jfl ^ SiH4£*.# 550 $J 700 
"C¥jifcfo&.jSLT, &Bf1&Mtk#& l #JM^;M-t&*R*.# 1 31 3|wn 
&tfl£&tkm.3. J*>h ^^ 850 ^^ 950'C^^^T, *'] 

*fc.$iMfeJ*3 #A*r#tf*###K*. ««^A^i#^^3b^ 

*Mfr^3c Wi**L 4Mfr*P^3c 2.5xl0 5 #R 
# 14.4xl0 5 |im 2 aj^-^ii/^ii^. 3b 

3c W-^ii-it. iUH^ 3b *bjM0L^#* 3c 
i£_L, ^F^-ii^->hi#^^^t^^. £PSGJM-ttf 
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2&,&M3 Ji^&*+^vf >K£&;U$6S'J 10jim#'ML3a. it* 
'b&fi&titT-&¥l?SGniL4 5ii±#A'Ml3a, 

jtb^h, *»@2(d)^2(d')^f^, $AuffiWJ&5(;U$ 2 4fim/ 
0.2 £'J*.# 0.3|flnWMf, #^Tfc4M*Jifcte#.*'fH-. 
Au J&/fJ &£T-fM HF *J4MM*H* PSG Jft 4 Bt, ^jt^-f 
*t*]4*#, rf&£$AAul&4^|^ATiW/& Jfli'^jLAuJiril'JT 

2(e)** 2(e')#f^> fc?nM*kttA 1 *2t£ 5 £| 
10%HF t^Bt, IPA(Jf-«#)X*atfi-fife 

PSG Jft 4 « A£M 4a . 

te&>£. ED(*p;fc# 3 $0*.** 6V ^ DG)*i«lJit*L3 ;fcT<fefe 1 . 

/Aii&&3#JT&&l 5 t^a, P ^#T^). 

**L1 ?fp3 4L«I^#*t*.**j!fcft, at^ttt* 

13 t. 4Mfr*p^ 13c(-t.t*L^*SJft 14a 

13b #136 -t*. W&JUW^ 13b SiN J9t 2 j£Ji 

ll^t^MHi^il^. 3ta*l*: fc*>&SiNJ&22£jt## 
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£*%>***t. B#**JtJLAT**ti#**.a».. *P&i& 
fc>*fe*fl#*>*flfe*. fcfcfcttjfr+AAJMfrsfr, ***** 

***£. 

*»«8"0N*, IfrTTtfttEiW^K fc£**lt #*****■£ 
B 1 ttfc******-MBI*], &*k#&31 
Jr SiN J&22 Bjfe4Mfr*F^ 33c #iM*J* 

^i/^i^M/. *P> &® 2(a)#»2(a')t. §/8Jfc*]tfr* SiN *2 
« Q * Ht $ *>] *kfcJ4#jfe 1 0.5 2.0pm,&;?£ B 2(b) 

#J&1 tt*>Ml*-k#APSG*4. 
***** 

*»H9/3t*. I^TT^^E^^K fc**«t ********* 
H ltt*******.*-*!^, **ASiN*42i§Jite* 
#iUHP#-43b&J&, £iUHP^43b filfttt, i?&4Mfr*P^ 
43c J**^^i£**jL>&^3i^^#.^^^43c ^^^^ 

*»aio^, j*-tt»^ej5«j^k £&*fcittffc***»-5 

^J.4MUi#i£#:*s&W*Mfr*F# 53c , £*Mfr*p^ 53c 
#=L>Nfe;$-j£/ft * **iiiMF#* 53b . 

4MMfr*P#* 53c # f«*l 53b ft IE* R,S *» T ft W . 
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Z-^m-^ft 53b #4MMP^ 53c «jt#**ta«^#### 
53c, BiJ&itST^^^^iW^WjlfUt. 

ili±*£iL*Hpa* 63b j£T*M<fc*M- 62 , ttTf^t> 
^ftMA^itt, £H2(b)*»2(b')t. 

4Mfr*p^ 73c 

^l^^xtW, £B2(b)*»2(b')t. £&^PSGM74(f>] 
2.0nm RfrfyMtZ:** ffi £ PSG 74 WiifAJp ® 
12(a)/St^«*ftt: G(*^ 10 5'J 20pm)«*JW**l77 , Aij** 
77, iis±^PSGJBt74*^HF*l'»#Jt*.^«^Hi'. #t*PSGJ& 
74*L#0.3#J l.Oum, PSG Jfc74 tt#i&&ffi#A£>HM&#» 

13(a)*» 13(b)0N*, lfc7Tfc#E#ML*f\ &£;&#4ttft 

MJLi&tiJtifc&^fr 3c 6a ^tfcBJ. 

# 6a * 18 Mm 40|im fctttt^JBHH A. 

^-**«t«S 2(c)*» 2(c')^» 14(a)** 14(a')#r^> 
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l #4MsM-t#A*.*fr 0.05 

0.2nm/0.1 f!| 0.4|Lim # Au/TiW ft 7 . 

BL£, *>£ 14(b)^ 14(b')#T^> 4MM^AuffiWft7jM-t$& 
10 $J 30Mm *tteft, ^AlWff^^f^E^f 

*fcj&, JmS 14(c)^14(c , )^» #Jtf4fc^*fc*«4fc*ft, 
*#4frfeMMB*8. 

Bfc^, dfcffl 14(d)*" 14(d')#T^. fl*Hfc*ft##fc^4* AiiffiW 
ft7 6a^f-f-^ifc^ 5a. 

^@ 14(e)#» 14(e')#T^> teWW>&#Jk 1 8tJfe£ 5 
10%HF*]*k*Jt^Bt. #^.IPAJL^*:^*, ^/fl*]-******* 
PSGft4i«7#&£JE: 4a. 

>® 15(a)#» 15(b)#*. l*-TT*«a*]^K fc^fcAttt* 

*m. 3 ffl M±- JL#-^ 3b # #r#$ 

i£tt£6a. 

® 15(a)*» l5(b)£*;fl**«;fr**#PSGft4aJ&tt* 

17(a)*» 17(c)0M*. IfrTTtftfaJWh &***3t#* 

*fcft 3 -fcfe&tt^MMP^ 3c *»&*HF^ 3b Jilg/ftttMtttflt 

^ai-t^S 6b . g 6b 18^m 60jam &#4fc£ft#]#. 

© 17(a)^17(c)4L*^*J*fe^**#PSGJ9l4a>#^* 
>*Hfe*,ftffl 17(b)4L*^«i****#PSGJBt4a#^*>*ife*. 
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*»® 18(g)#r^, lfr7Ttf*$EiW*.*h il^^'Jt^^^^H 

t^il#^^^^^^l^^(bumps)^^^ 6c,6d 6e . £ 
ilM6c,6d^6e t> t ^^^^^^^^J^ 

^6c,6d?fa6e^#] ;H8nm &jf*»30|Lim %, \2\xm 30fim & 
jf<» 6 urn ^ 30(om 'tfaZM #7 f 8 l 20|im . 

^itj^# 6c feaMMrfc'li, 6d 6e fe*fc4-> 

*. 

t ffl 14(a)#» 14(a')4L&, & 25|im ^4^4W* 

-f^^^^E^^^^n, ^i$$A&4MMB*9a, ^® 18(a)#» 
18(a')#T^. 

jtb^-, *»H 18(b) 18(b*)^t*. #]JIIIfc£*Aifc#*&4fcJfc 6e', 
j&jgr*##*k*JH*9a. 

BL#, *»B3 18(0)^18(0^, *»-t/9fi*ifc*-Jfc**k*l, 
fM6d^EW^P, ^SWMUM**MB*9b. 

^ 18(d)#» 18(d')#T^> ^J^4§t^>?t2t^4sU^6d', 
&j£*#*W**lffl*9b. 

18(e)^ 18(e')#T*. ^J^&^^JM&'fcl^i 
^Af6c^EW^P- ^ifi#&*t4MNB*9c. 

jtb^, *>B 18(f)*» 18(f )/9f^, ^4&^&&^^H&J&6c', & 
J&*#*W*B*9c. 

BtJ£, *»B 18(g)fr 18(g')#N*. fl;U4b&J&6c\6d'#»6e'### 
Au/TiW J&7 if^l 6c,6d 6e frlt-ffo&t&T 5a(^ifc). 

4a. 
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jL#-*P^ 3b 6f,j*gtflS*P#fiH*. It 6f 

itj 18|om , 12pm fa 6 jam Jh% 90jim . 

B 13(a)tf*>*Afc»4M^#l&l, £ a ViJ& 3 #]«Ji& 

fett*MMF^3c/L*4.B#tt, #JMtiL#^3btt**fli£-t# 
M6a. 

& > T « & * # # 1 ^fc 
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*£. 

£-h^ T ifc*L***«l*»*a^ #^&^fe(bumps)#] Aft # 

n. 
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